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1. 



Claim 1 is amended by the incorporation therein of claim 6. 



Since claim 6 excludes the claim 7 condition, we have deleted claim 7, 



2. In view of the amendments, the following is a response to the 35 USC 103 rejection of 
claim 6, rather than to the rejection of claim L 



3. The PTO position is that the skilled person would find it obvious to modify the 
procedure disclosed by Christy, by adding a step as disclosed by Butnham, and a step as 
disclosed by McMahon, to the steps as disclosed by Christy. 

The examiner rejects claim 1 under 35 USC 103, on the basis that the skilled expert would 
find it obvious to add the physical shearing step as disclosed by McMahon to the raised pH 
and temperature step as disclosed by Christy, 

We ask that this rejection be reconsidered and withdrawn, for the following reasons. 

4. It is our position that combining McMahon*s shearing with Christy's raising of the pH 
and temperature is inventive. We feel the skilled person would not find it obvious to combine 
the steps as now recited in (amended) claim t. We will show that the benefits arising from the 
fact of the combination of the steps is more than would be expected from a mere aggregation 
of the steps. That being so, inventiveness is demonstrated. 

5. As mentioned in our specification, one of our objectives in this case was to reduce 
viscosity of the sludge, to enable the sludge to be pumped* As a generality, ten-percent-solid 
sludges are so thick and viscous as to be almost un-pumpable. Persons concerned with 
moving or handling sludge prefer it to be at the five-percent-solids level, or less. Against that, 
however, even a ten-percent sludge is ninety percent water, and the transport of that is 
economically wasteful. We were seeking for a way of reducing the viscosity of a high-solids- 
contcnt sludge. 

As mentioned in the specification, we are also concerned with elimination of pathogens from 
the sludge, and also with creating conditions in the sludge which will discourage re-growth of 
whatever pathogens might remain. Our objective was to seek to reduce the viscosity of a 
high-solids-content sludge, so the sludge can be pumped, but at the same time to eliminate 
/inhibit pathogens. 
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6- Combination of shearing the sludge with raising the p H of the sludge 

6. J We present two lines of argument, to the effect that this combination provides a 
previously-unrealised synergy. 

6. A. I It is true that vigorously shearing a substance can sometimes make the substance less 
viscous. As an everyday example, a solid or almost-solid food item can be transformed into a 
liquid, or at least into a paste, in a kitchen blender (homogeniser). Thus, we may accept the 
notion, for the moment, that subjecting a sludge to shearing will serve to make the sludge less 
viscous. 

(Wc point out, however, that some substances become more viscous when sheared. In some 
cases, the action of tearing open bio-cells, during shearing, can release large organic 
molecules, which can have the effect of increasing viscosity. There is no teaching that any 
and every sludge will inevitably and always be made less viscous upon being subjected to any 
and every manner of shearing.) 

It is known that increasing the pH of a sludge to e.g eleven or twelve will make the sludge less 
viscous* And it is known that this high alkalinity step reduces the viscosity of the sludge in 
the absence of any other viscosity-changing step, 

But the prior art does not disclose that the step of shearing sludge has previously been 
combined with the step of raising the pH of the sludge. The PTO position is that it would 
obviously occur to the skilled person to combine those steps, e.g for the purpose of 
aggregating their viscosity-reducing effects. 

6.A.2 However, we have recognised that, by combining the step of shearing the sludge with 
the step of raising the pH, we can produce beneficial effects that are much greater than would 
be expected by merely aggregating the separate effects of the two steps. The whole is greater 
than the sum of the parts; and where that is so 3 inventiveness is thereby demonstrated. 

6.A.2 Vigorous shearing of sludge means the sludge becomes homogenised. Vigorous 
shearing means there are no (or fewer) clumps of solid material in the sludge. This is 
important because sludge tends naturally not to be homogeneous, whereby what can happen, 
when carrying out the step of raising the pH (which is done by adding pH-raising chemicals) 
of the sludge, is that the material in the middle of a solid clump can still be at a low pH» even 
though the sludge as a whole is measured as having a high pH, The time it takes for a body of 
sludge to reach a high pH throughout the body is much reduced if the sludge is sheared. 

6.A.3 Stirring the sludge, if done while raising the pH, would not be very effective, Le mere' 
stirring would not be expected to reduce clumping in sludge. But shearing physically tears the 
material. That degree of violence is very effective to break up the clumps. Sludge that has 
been sheared is homogenised to a much greater degree than sludge that has been merely 
stirred. 
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So, even if shearing, by itself, had no effect to reduce viscosity, combining shearing with 
raising the P H enables the viscosity-reducing effects attributable to raising the pH to be much 
enhanced. 

Just that fact is sufficient to demonstrate the inventiveness of combining the step of raising the 
pH with the step of shearing the sludge. 



6.B. J . But shearing, per se, does also serve to reduce the viscosity of the sludge. Shearing 
breaks open the cells of the bio-solid materials, releasing the water locked up in the cells, and 
now this "free" water reduces the viscosity. It may be noted that, since shearing reduces 
viscosity, therefore the energy needed to carry out the shearing becomes less as shearing 
progresses. The greater the viscosity of the sludge when the shearing step is carried out, the 
more robust the shearing apparatus needs to be, and the more energy is needed. Raising the 
pH of the sludge means that the viscosity is already a little reduced, when the shearing is 
carried out. So, combining the shearing step with the pH-raising step serves to reduce the 
resources needed to carry out the shearing step. This would be true even if the designer were 
planning to reduce the viscosity of the sludge by shearing alone. 

Again, just that fact is sufficient to demonstrate the inventiveness of combining the step of 
raising the pH with the step of shearing the sludge. 



6.2. The designer's reason for wanting to raise the pH of the sludge might be, not primarily 
to lower the viscosity of the sludge, but rather to enhance the pathogen-removal effectiveness 
of raising the pH. The points as mentioned above, that applying a shearing step serves to 
speed up what would be a slow penetration of the pH-raising chemicals into and throughout 
the whole body of sludge, apply whatever the designer's motives for seeking a raised pH. 

7. Combination of shearing the sludge with raising its temperature 

7. 1 Here, we provide three lines of argument, to the effect that this combination provides a 
previously-unrealised synergy. 



7. A. I As mentioned above, we will accept the notion, for the moment, that subjecting a 
sludge to shearing will serve to make the sludge less viscous. 

Equally, while some substances become thinner (less viscous) at higher temperatures* it is 
certainly true that some other substances become thicker as they get hotter. But again, we will 
accept the notion, for the moment, that raising the temperature of a sludge will serve to make 
the sludge less viscous. 
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But the prior art does not disclose that the step of shearing sludge has previously been 
combined with the step of raising the temperature of the sludge. The PTO position is that it 
would obviously occur to the skilled person to combine those steps, e.g for the purpose of 
aggregating their pathogen-elimination effects. 

Paralleling our comments in section 6 above, we have recognised that, by combining the step 
of shearing the sludge with the step of raising the temperature, we can produce beneficial 
effects that are much greater than would be expected by merely aggregating the separate 
effects of the two steps* The whole is greater than the sum of the parts; and where that is so, 
inventiveness is thereby demonstrated. 

7.A.2 The wide use of the traditional combination of 70°C for 30 minutes, for pasteurization 
of sludge, has been commented upon in the prior art. For example, Havelaar states: 
''Laboratory data on thermal resistance of pathogens would suggest that 60°C for the same 
time would be sufficient but there are several reasons for choosing a more rigid temperature 
regime/' 

7.A .3 We have recognised that many of these "reasons*' that inhibit the beneficial effects of 
temperature are addressed when the sludge is subjected to a shearing step. 



Shearing the sludge gives it a more homogeneous texture* Large clumps of solid organic 
matter may protect the pathogens against the action of heat; and this is especially so if the 
pathogens are absorbed in e.g fat globules, into which heat will penetrate slowly. The more 
homogeneous the sludge material, the less possible it is for the pathogens to "hide** from the 
high temperatures, within the material. 

Thus, the fact that the sludge has been subjected to a shearing step serves to make the step of 
raising the temperature more effective to eliminate pathogens* Just that fact is sufficient to 
demonstrate the inventiveness of combining the step of raising the temperature with the step 
of shearing the sludge. 

7.B. 1 . In addition, an on-going shearing of the sludge, while the sludge is at high 
temperature, serves to enhance the effectiveness of applying the high temperature. On-going 
shearing has the effect of minimising temperature gradients within the body of sludge, which 
has the effect of maximising the rate at which heat can be transferred into the body of sludge. 
The more vigorously the sludge is sheared, the more rapidly heat will permeate and create an 
evenly high temperature throughout the whole body of the sludge. 

Thus, the fact that the sludge is being subjected to an on-going shearing step serves to make 
the step of applying heat to the sludge more rapidly effective to produce high temperature 
evenly throughout the sludge* Again, just that fact is sufficient to demonstrate the 
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inventiveness of combining the step of raising the temperature with the step of shearing the 
sludge. 

7. C. 1 , There is also another manner in which combining shearing with high temperature is 
beneficial, as follows. Vigorous shearing is effective to break open the cells of the bio-solid 
material that is a main constituent of the sludge. Shearing releases some of the water that was 
bound up in the cells now as "free" water. (In the absence of some other effects that might 
arise when cells are broken open) this released liquid water serves to reduce the viscosity of 
the body of sludge. It has been noted in the prior art (Fellows) that the higher the water 
content of a medium the higher the thermal death rate at a given temperature, We have 
recognised that this is still true even when the increased water activity occurs as a result of 
tearing the cells open. 

Thus, the action of shearing the sludge serves to make temperature a more powerful agent for 
eliminating the pathogens. Again, just that fact is sufficient to demonstrate the inveutivcnes$ 
of combining the step of raising the temperature with the step of shearing the sludge. 

8. Christy discloses treating sludge by raising its pH and raising its temperature. McMahon 
discloses the step of shearing to reduce viscosity. We feel the points made in section 6 above 
arc sufficient to demonstrate that the effect of combining the shearing step with raising the pH 
is much greater than would be expected if the combined effect were merely an aggregate of 
the separate effects of those steps. 

Furthermore, we fell the points made in section 7 above are sufficient to demonstrate that the 
effect of combining the shearing step with raising the temperature is much greater than would 
be expected if the combined effect were merely an aggregate of the separate effects of those 
steps. 

Taking the two things together is doubly demonstrative of the inventiveness of claim 1 . 

9. The above is sufficient to demonstrate inventiveness. Therefore, we do not, in this 
response, need to contend that there is a separately synergistic effect arising from combining 
Christy's step of treating sludge by raising its pH and raising its temperature with BurnhairTs 
step of adding salt Nor that there is a separately synergistic effect arising from adding 
BurnhanTs step of adding salt to the combination of Christy's raised pH and temperature with 
McMahon' s shearing. However, this should not be construed as a denial of such effects. 

1 0. New claims 29,30 bring out some aspects of the invention we now wish to emphasise, 
in the light of the points made herein. 
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1 K Wc re-prescnt claims 20-23. In fact* these are simple product-by-process claims, 
derived from claim 1- Clearly, these claims can stand in this application. 



1 2« We ask that the rejection be reviewed, and withdrawn, and we look forward now to 
receiving a Notice of Allowance. 




Anthony Asquith 

References: 

- Havelaar - 1984 - Paper entitled 'Sludge disinfection-an overview of methods and their 
effectiveness' - copy enclosed (8 sheets) 

- Fellows - 2000 - Food Processing Technology, Principles and Practice, 2 nd Ed. CRC. Boca 
Raton, p43) - copy enclosed (2 sheets) 
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